Nucleotide binding properties of bovine brain uncoating ATPase.
Many functions of the 70-kDa heat-shock proteins (hsp70s) appear to be regulated by bound nucleotide. In this study we examined the nucleotide binding properties of purified bovine brain uncoating ATPase, one of the constitutively expressed members of the hsp70 family. We found that uncoating ATPase purified by ATP-agarose column chromatography retained one ADP molecule bound per enzyme molecule which could not be removed by extensive dialysis. Since this bound ADP exchanged rapidly with free ADP or ATP, the inability to remove the bound nucleotide was not due to slow dissociation but rather to strong binding of the nucleotide to the uncoating ATPase. In confirmation of this view, equilibrium dialysis experiments suggested that the dissociation constants for both ADP and ATP were less than 0.1 microM. Schmid et al. (Schmid, S. L., Braell, W. A., and Rothman, J. E. (1985) J. Biol. Chem 260, 10057-10062) suggested that the uncoating ATPase had two sites for bound nucleotide, one specific for ATP and one binding both ATP and ATP analogues but not ADP. In contrast, we found that enzyme with bound ADP did not bind further adenosine 5'-(beta,gamma-imino)triphosphate or dATP, nor did more than one ATP molecule bind per enzyme even in 200 microM free ATP. These results strongly suggest that the enzyme has only one binding site for nucleotide. During steady-state ATP hydrolysis, 85% of the bound nucleotide at this site was determined to be ATP and 15% ADP; this is consistent with the rate of ADP release determined in the exchange experiments noted above, where ADP release was found to be six times faster than the overall rate of ATP hydrolysis.